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(57) Abstract 

Immunomodulatory molecules which undergo, in the activation of T cells by antigen presenting cells, mutual interaction with 
molecules relating to the auxiliary impulse signal conduction on the antigen presenting cells and/or T cells to thereby regulate the auxiliary 
impulse signal conduction. These molecules each has a peptide having two cysteine (Cys) residues forming a Cys-Cys bond and having a 
sequence consisting of at least six amino acids in the Cys-Cys bond. These molecules can be obtained by screening a phage random peptide 
library with the use of a monoclonal antibody against CTLA-4 on the T cells relating to auxiliary impulse signal conduction. 
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m m m 

t:w»?ii**i«o i»tiswf >t-*ix o 5&>^*fin:flsa^aBBa(iaBia 

RS±ti£g»J»ai^tt!fi:lg (MHO ©?5X I *>L<li?5XIIe!;fc 
OK (Ag) <!:©ig&ft£J§*-r3o f Li:fflMHC/AgMli v T 

mm±<DTmmin.mis*7?- ctcr) /cD3a^(*c«t»)Btt$n 

(costimulatory signal) tfcBftftU TB^ A P Ca^F©aH&K±^ 
^^^^»5r™©«SfPfflCJ; 0 T$tBSartf:iit.n5o T*fflJ}S©^tt 
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C±KH#t-r*CD8 0 B7/BB 1) RtfCD8 6 (SO 

SB7-2. B70) . -e©^^>^-b-fe7°^-T*^T^Sa±IZ^^ 
-f6CD2 8~BLUMMBm&TV (CTLA-4) ©tSS 

ftfflK£!J£{=fca$ft5£%;tfc>ftT^S (Lenschow, D. J . . et al. , 
Annu. Rev. I nnunol. 14,233-258. 1 9 9 6) o 
CD2 85HHiT«±(;:^£ftS$t?>^$7?T&'9, TCRfr 

ffimmu^7?-tLTmzi,x^zztti<Wh>friz£tiT^z>o ct 

LA-4OTliCD28«i: If Stiu WtmmzfflX IzmMLT^ZtttL 
T%]t>tlTh^ 0 CTLA-4/y?7^ h v^XT'te. 'J W*© 

0T|ffll&j&<if;t N ^K. fFtKKU Mtt i'O^ < ©««KT«l&aifl*<fi 
:^ iaftSJSK«k»3 5Et:r«Cii*) x CTLA- 4 3&<T»e*SrO 
^^f^y^aU-^-TiSCi^ftSftT^So CD2 8. CT 
LA-4©'J#> Kilts 1 9 9 O^KLinsleyt, (P roc. Natl. 
Acad. Sci. USA. 87.5031-503 5) Hi 0 CD 8 0#W. 
m^Xl 9 9 3^KAzu»a£ (Nature. 366.76-79) IZX<0CD 

8 6ft*fi<mmztitzo cd 8 ottimaa*^ w^HT«Bisrt«*tt 

T^*o CD8 6l*CD8 0|h|*3u Ig7-/N-7 7 ;ij-i;^i$n5 

mtas* cds otmtiiommmmmizs^om^. 

ea«H*W1-*Ci*<^«g$tiTl^o CD80. CD86£feT*ffiB£ 
©HM, $ffl9a®*Stt. «rtCfc^5T«^b«CKI^LT^5o CD 
2 8#^&<SiWiCTL A - 4 5H 1 I*CD 8 0»?**lMiCD 8 65x^ 
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C©^ 9 (CCD 2 8$HF^ C D 8 0 tf^RO'C D 8 

6 »^ttT»ia©!a:[s«*^>B«Bi&©«sftffltt ttfcg*ai»si= 

Si&TMtt LTfc *) „ MHC/A g«^iT C R/C D 3*1 

*«0»-r5ii*<T**tSt>*l*. C © J: ? UTCD2 857^ 
^CTLA-4^ : f IC^-TSin:(**ffll^K**<**). ft C D 3 ttttT^ 
«>* W LTl * S Tfffll&Kfn; C D 2 8 St^©#STTSt C T L A - 4 
£I^I/lB 7$fcft*fffflS*5CiCJ:0fii:CD2 8iS:«:©Taiaffitt-ft 

3 £111*56 LTl^S (Matthew F.,et al. . J . Exp. Med. 
1 8.2, 4 5 9-4 6 5,1 9 9 5) 0 

^(*rt©tt*eStt. TO$"J^^^^^©^JT^^fcck9lc N SfflJ&g® 
±(C^UT^-5L/-b7°^-5T : ?is dftK^ffc-f 5 'J#> <!:©*£ 

SC>C«1ittttB8flin**)N 2o©#?©&£l*:fcSl^©£?#|I|±T 
fc^3 0 LfrU U^*> K^Jwfel^TIS^lCftfefiilttaJttWIS^tlT 
fcf9s *©IB5flPffl85ii©«it*B^^AN|c-f sci-Clz-fey^-i 

*©* >/^k©^7 $ y»Eyij{c*>A:oTas/j:fi$©^yf- 

SW^SHRUft (site-directed mutagenesis) ir J:<5H£&tt^© 
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->^W^>tl-5i9JC/j:or#/Co CftliScott^ (Science. 2 4 
9, 386-39 0.1990) i:<t oT&afi£*i/c#j£T\ 77-^©$! 
jjj^ >'^KT£> 6 pHI #?©]»£? (genem) IC5 >^*Anc^7°^ Kft 

#X,*:?B©pIIl7H 1 £fd-tet7 r-v? (HH^-*ilDNA©7 r -v ; ) ±(l 

i"CM^7 7 -^7^ 'J-->^U *©pffli£?0-/-^xyx4 

7 7 - ^ 7 >y A^7"f F7 7-7 'J -^fljffl It, ^-y-y h7T?± 
ta^^©@6U7J?tC^^^7 r -^^D->^jit>tl, 

*©*£»««&©)£ l^itt 7 r - v * d - y-e& Ox *©*fr $ 
U-tr7? — KOteSftffl^flJirrs^tt^T 0 ?- KE*J*fir-»fc 

*<tt-3#*3 L-a>*fct{*£ffl^T7 7 --/7^77 'J-£X? 'J-^>^' 
1-*«^ICtts JtttWS**J: <IS^^7 6 ^ K#»£ftT<r*S 0 0**1*. £t 
P 5 3*y ?o-t^«:*ffl^tp 5 3$7?±©if h-7©&££<To 
Tt^jTte. ffl^©^$©7 F7^7'7 »J-*ffl^T^* 
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i)\ lap 5 3 *J t a-^;Uijt#K«fcoT'#£ftA:t>©(2, itp53± 

£I°I£LT^£ (Stephen, C.W. ,et al. . J . Mol. Biol., 2 4 8.5 8 
-7 8.1 995). tUb FGFin;{*£ffl^T6fi©7 i yKEyiJ 

:5bFGF©7; 7 »E?iJt;:JS<Gl©^7f- KE3&Jrt<S£>*U -£-©7 ^ 7 
8fi«$S Uc^T 0 ?- K#b F G F i^OUW - F 

GFR-1 t©ft^*|fi»l/fct 5(Yayon. A.,et al. , Proc. 
Natl. Acad. Sci. USA. 9 0. 10643-10647. 1993) 0 £ 

teHbSSStlTt^tt^ (Balass, M. ,et al. , Proc. Natl. Acad. 
Sci. US A. 90.10638-10642.1993) 0 

£&iH*l Ld: 9 i-T^M^i UT. B 7# : Pf>C T L A - 4 5H L Cft-T£ 

^{*Wtt!n:lS*ffl^T*Jt>-r. in vivo©feSSJ&lCfc^TS***<* 5 <!: 
©*SEIi»^nT^tt^o £tft£lft©*>©<!: LT. S3£ D D o £ LTM 

* U^**^*^?^ -©Ji'pnctSJttMai/^yUcsg^LA:^ 
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D8 ORO'CD 8 6 t, ZCOfiV >fi-l<*7?-T'$>Z>TMm±lz&m 
t5CD28MCTLA-4^^-^"7 M:tT, 
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*5BWIi. T«lSStt^lcB84UfcMHC/A g«^TCR/CD3 



l^Ji7')7CTLA-4t; ? o-*/l/|ftfl:©4#J|tt£^l,fc $>©-?& 

©*§S*i£*ifc5 8fi©7T-^n->©iav7ZCTLA-4-EV ? 
n-^U£tft<t©£C&£^U^k©-C£>S 0 
El 3 lis 6^©7 r -y^D->©^tvt7XCTLA-4 ; E-y ?n- 

El 4 (i N 6II©7 7 -^n- >© v 7 XTSffiBSTOlc&li; 
^tfcfc©T-^)^o 

EJ5I2. 3iSO7 7 -^^D->©79XCD80- I g^©&£& 
£^Lfc&©T'&6 0 

B6I^ F2i£?iJ£f§§l-f£7T-^n->©v'77sCD8 0- I g, 



f|HJi©§8* 
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mm., f 2mmzmmi-z>7 r-y? v-y<Dt hCDso - i g^. 
7t-^d->© t mmmmpm-E^ b tz *> © t* s . 

139 IS. F2E?iJ**S-r*7T-v , ^a->©TaMHt»tW»gttJC 
£CD8 0- I g. CD 8 6 - I g©K»^Lfcfe©T*S 0 

HI 0(4. F6iE^J^^^-r^»7 r -v ; ^u->©T»SSli5fi$iJ^tt 
i:*tt^CD8 0- I g, CD 8 6 - I g©f2»£*Ufcfc©-C**o 

HI 114* F2s F 6mm*%m?Z>7 T-V®ViHB s Agffif*S£ 
it^'Stt * * b A: © Tifc 5 o 

a* « % a t b ©*§££pi« u^? a ©&{**»*«*■*• s st a * 

- ©fctftC!H£-f 3 7 r-^o- >*IMrf ffl Weft Afctftl4 

^A±©^«&© = ^«|i6© mMJ -fttfr-fc# : ?B±©fS£ffitt© 

a«ij*mfc-rfc» N »?A©ii^«tt©=»aijaiiSffiiL/T^s«iit*7 r 

-v , ^®{ltl^b^7n->C^f 5o Se*©OT BifOi^X? 'J 
-->7'{cMffl1-^^iST'l4. £?B±i:tt£<07r-$>tt£°rt&«tt 
»K A - B ^©tSSftffl t ^#K*S&-f -5 7 r - J> 7 a 

IK bTWc c -^s A-B#^Pa©fflSttffiKH&bTl>S»£©:£{* 

& bT I > 5 B ±©gB$T^ft{*8ii£©*£tt tfi-T 5 C £ fC ti V) % * _ y ty 
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tend:*?*? u-->^-rn«i\ *^w{c^A<t^«c«is©a<ffiifc 

gftSftfc^yf- KE?>J£t>o7 r-^^o->©*lcii N ^©iftttig 
###K#?A<fc(im*5«i6£UT^SC£fri^ ^A07 3'-Xh • 

TfciK feOsWf t>ft5 0 

- ©<fc 9 tt^F C £ (I J: «9 „ ffSfrjjnJS!: btz C D 

8 O&tfCDS 6 £CD2 8&tfCTLA-4. $ £iC C tifcoa^tit 

tfi&nuzmu u t ^ * *<* ^ w 6 ^ ic « o t i ^ t * ^ - y v 
ft is f « c tarejinctt o , **w©-o-c*s THBia*fitt'ffc*ffiai'r 

*36HJi©fcgi&J»£? i IS, W- •> ?i-Mzm < *iS*» •> ^HcR 

MzmSLtztttiU APC±K38?|-f*CD8 0&tfCD8 6<t. * 
<Di}V>*-\s-fr79-"QbZTmm±iZ%mirZCD2 SRtfCTLA 
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*ii-r5CTLA-4CS*-*- <5ft#<>:*§&-f St>©T*>9, $^C, *© 
7 $ JmW.nt UT©<ft&W\ s^g£&-£. gCy s g|g£ 

^UT^rtS-SH^^LTteOx Cftb2o©Cy s SSISK^fc < 
<t*>6<@©7 ^ >/Kfr6ttSE?iJ*£fc\ £ttTliii>tt< £&8<i©^y 

y Mie^ij <t is * * d -y - wit t ^ a 1 1> -5 ®m s 0 

/:F2Sfc liEJiJ*^ 8 Kffitt L fc F 6 £ ft S 0 

*%W<D$L&Umft3- IU 7 7 -y^n-> t fcf)f|f;F2S0 : F6©^ 
7°^ KE9iJfll*C*^#*©l£ft:*a*ffftLfctttt-C*nti:, fflfcfr© 

?K©fe^*llS-rSt6*©*'5in:(*-C**l<i^©J:?/j:»«!i»©«:(*T 

> --> 3 h-y*BMi-r u\> **wcjiTiiBia± 

i:HItSCTLA - 4K>ti-f £iaCTLA-4i/tft<!: bT. UCIO- 
4F1 0-1 irv-i-frfcfc (7 7 -; >ftS3) £<£ffl LT 
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CTLA-4&0*CD8 0^/;liCD8 6 £©*££. fe^l^UCD 2 8£. 
tfCD8 0£/c(iCD8 6 iO^^^Pl^f^ C i^T^. Ano3>7^ 

M©7 7-^7?-k{£ffl^mT£>3 0 »A£ft£5 ^'a^t^ 
Kie^j©g$ii. 8iiki±©7 ~ ygg©5 y^'Aie^j^A^n^fccD^ 

^t>4fl©Al ad:5il©Gl y£©P B 1 (E?iJg©E?i]f£v lKIgm 
5®£Lh©7 ^ ;|?07 >?*Aie?iJ^#A£ftT^3 *>©*££ #^7°?- K 



ii 



WO 98/46739 



PCT/JP97/02540 



*3SWH\ B3&©StCTLA-4!a{*£ffi^T. 7 7-^5^^ 

5:im5o Z<D&oK%9 ';-->/SC«fc^T N 5tCTLA-4 
ifcf*twf§£"f 5 f - KE8l*f# -> tz7 7 - 'J t d - >£S § c <b #t £ 

£*(*J*£ftT^£'*7f- KE7iJ©«SK«koT^< o*n©^ P->«a 
I^StSli^t'iSo 7 T-y*n- iff*** *> 

7°?- KE5U*TOt**fc»Kx in vitro* -5 lutein vivo©7 -y -few -> 
T14^X^J-^>m^^g^^o mz.ii, ftCTLA-4ft# 
K<fc^Tg(;£ft£:7 r-^^n->li> CTL A - A9tl- tmUvm^* 
t^C<f:»$nTl^0T\ C T L A — 4 #-p©# *J > ? — U-iz7° 5> 
-T*&SCD8 0**W*CD8 6 5 C-£*<-C# 

*7-yb>fmJcJ:*3S»iJ-r5ci3&<-e^So tittW*->/^;U*<B8 

mti / >v * 7 . y -tr & jc j; *) 7 7 - ; y *mn? % z t *> x- t s 0 - ©^#£ 

©/<-f*7yte>f T«©gttlb©fIg#fr^£7j£T&nia\ 
©TM^i^3f7F;!EBj}££in vitroT^*- KE3*J£&o7 7 --7 7 o- 
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8 0 fc£(,M*C D 8 6 t «k < fl^ftfeoftgli^Bi^lBSttffi LTl^<2> 1 

-OJ^^&KJ; <9. CD8 0*>^^(iCD8 65r^C^^L. 

CD 8 0^CD8 6^tim^LU^i)\ TmifcZfemt-f S^7> K 
F6 (iS^i^©iE?iJ#-t8) TfeSo 
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Km^mm=Ftbxm< z.twxz, ct l a- 4 ^tbxnm 

wimmtzmb< (5~io£) is.m-tzz.tt<^mx^6 0 

vim < s m&tttmm^ft&KfcvmKtftEtz hox^nm^fi 
zfiLmizn-? $>®m-f % z. tftxzzvimimmMUkcDx 

«LxtJ:^K m.i%t®ftuzmm$tixt>±i,\ 

wm^it, te%ti/Xft&&mz®\W'fz>z,ti]<x%z>z.tfrc>^ 
Kfcfr&t>zmmizit£xmm^&xtb z>o mi>&& u^&mmt utii, 
7 ^ N a y v>smmmh n %&m& \z *> # z ft&Kmm&m 

ffltt#ft££5o C©#&li^T©£#ffi£^K«ffl-e£S©"T\ C© 
«%T^u,^(C$tl^-C^5 9^^©^yf- K*^-7li, ^'&(D%im 

wm&®rmizfe±tm&M$k%*>-ot%;z.i>ti2> 0 l^*>, 

/f'JAij-yxfA (DDS) ^©«&tttm#S©|jlJE. Z^ztt 
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Smithy (G. P. Smith, Science, Vol. 24 9.p386~390(l 
9 9 0)) \c&ion££titi7 r-¥y y?^7=f- K^f -7'5> 'J -tt N 

(geneH) rtKBWCfcfcfcftS©'*?'*' KE9>J^ffi^1--5 5 

s©ie?"JS^-i icpm^ y/^oT s y st©— &E*ij£*Lfco ;:©— & 

@£?iJ©2 2#g©A l a£2 3#g©G l y ©Falter >^Att7 ~ 7 S« 

nizwfctzm&^zwA-tz ztx\ :©^f mpm* tut 

^UzMX-mmir^o Z®%&%m^Zts K© 

©itiH#°JtlT£>£o ^IhI©*? 'J --V^i:ffll>fc77-v?5 >?"A^ 
K5>f75 U-(iNishi, Saya£ (T.Nishi HS£E3\ Vol. IK 
P 9 5- 1 0 0(1 9 9 3)) #tt$!!L/ct>©T\ CftliSmith^Ccfc ,T 
as $ ft/c7j Sic «k D t^S3 $ nfc fe ©t * 5 0 :©7T-y?> ^ A^y 

? (genen) ft© N ie^iJ^CDiE^iJ^-^- 1 © 2 2#§©A 1 a£2 3§g© 

g i y ©p B ^ir i shs©^ yyi*ti7 x jmLmzn&irttti&imK 
$nx. pm^ <bc©i 5^s©7^ yK^a^LfcjB-cn^-rs 

J:-3K»ff$ftfcfc©T&*o -©1 5^S©5 ^Att^f- Y9ttt 
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^y-^Cpl^W^rtirilt^??-^ (fd-tet) £4lEl©X?D 

WCo 

gMLg : 'J -->7'tCffi^<Sl/tft©?St$ 
#f&B8©§ft{4. CD8 0 tCTLA- 4h%^l$znt>(Dft=Ftmm 

? o - >£*i £ c <h T'& 3 <> *C THJfe^J ll^L/^y-y^v^ 
7°^ "f 7* -5 'J -©7 7 'J-^>7*£ N Ry')xCTLA-4*;^d 
-^>M/t& (7 7 -5>^x>J:DllA:UC10-4F10-ll) * 

7(4, CTLA-4»?©fiL<*HBttSn5*5»t[^«ltt*a*»^T^ 
^i#Xt>tl^o C©«^14»J^> K^©*B5f / PfflgBfeT'*)S©T7r- 
•7<k?)if S>*l*:*^-7*>CD8 0^*^I4CD8 6»f^,HiU C 
TLA-45>?tCD8 Oft? *fcttCD8 £©«SftffiK:«»* 
fcSOMiCD 8 0 5>^4fcliCD 8 BftKfU^Oj/yt^ 1 

7 7 U-->7*KfflWcC©iittt©#gtt£!li^*fci&^ 
©$fp£<7-o/c 0 -©HftT'ffl^fcCTLA-4- I g&tfCD-80- I 
55t?I4s Linsleyi (J. Exp. Med. Vol. 174,p561-5 
6 9(1 9 9 D) ©#j£Kfi£oTttai!UfcCTLA-4-l g&tfCD8 
0-1 g©*> ^it^irit^p C DM8 izmb^tz^mzf 57 $ K (± 

CnTCOS 7$fflSSiZjlfe^SA^. ig«7 2«^©±MJ:*9 7 p af-^ > 
AH?7 r a-x (7 7^7'>7j±) £ffl^T«S!UA:*>©£teffiLfc 0 
*-f 9 6 7x;u©£ I k~fv— Y (tt^-?5^ K Jg£) HO. 0 
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2%NaN 3 ££k5 0mMhll7.-HC K pH7.5> 150 mM N 
a C 1 (TBS) t»«?UfcCTLA-4- I g (2 0 0 n g/m 1 ) £ 
10x;l/fc/;()5 0//]MU 3 7V?imr$fcmi&, 0.5%Tween 
2 O^ttSOmM h'JX-HCK pH7.5, 150mM NaCl (T 
BST) -Vtitftbtio ft")i*i:lX*ij|7^S > (B S A) £2 5 
3 7tT'l^P5Sf&$*Tvx+>r^ffofco &7jwu 
£TBSTTftM. TB STl*®SKi:l&l?Lfc{a7^XCTLA- 
4^7 ^D-^/UJt(**l 7x;U£>/c9 10 0^1 3 7tT'lB# 

PaSlS^x TBSTWLfco ZCD'&TB ST 2 0 0 n g/m 1 «fR 
b^f7f^>^|g|L^v^xCD 8 0 - I g£l 5 0 # 1 # 

3 7 °CT 1 B#Pa£J&gU TBS Tt« U/c D iiCTBSTlO 

(Leinco Technologies Ltd., ^X-'j) 1 B#|!S!£rix TBS 

-)XCTLA-4 ; e; ^ a-^^f^Oft^OlwCOSt^ilelbT-r 7* 

4 7T*&Z>"AZ?-$i# (/nA^^-IICIIT^-H (3 3~ 

5 5%) t&*DIi#£PB SCttL-TiSfff L/r*>®) £ffl(,^ 0 ^cd&H, 
lll^ti^i:, Cl^T'fflWc!n;^9XCTLA-4^y ?n-^ufc 
ftliCTLA-4- I giCD80-I gO^^^^HPlSf 3 C <b£ 
5tt8Uc 0 

H%fflJ3 : StCTLA-4t5ti*ili^-r-57T-^^D->©/N'>^y/ 
^^J2{;^LfcCTLA-4- I g t C D 8 0 - I g ©^^PIStT 
3iJtCTLA-4ft{*£ffl^T. &TK*iT:S&j:&-,T|S|JieiJ 1 IZto^ 
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- A*J ?u-i-)\ / $ifcZlfo1btz'0 1 0/z g/m l^lral 
7 7 -y7>^W Yy^Zfv l>- (1.2xlO ,2 TU) i4°CT 
1 6B#F B 15fL>$-£/c 0 COyi/-h^TBSTT'StM, Ltt^o /c 

0. IN HC 1 pH2. 2 (lm g/m 

1 B S A N 0.1 m g/m 1 7x/-^U 7 K (^7^, ^ a -3-^)) 

-***tfiu isNRgu pH9. i© h «; x-hc i -e**aL/c 0 sen 

i:ffll^i5tv7XCTLA-4^/ £ a-^A/ttttoa* 5 jt/g, 1 (igt 

- 4 * y ? d - 7- yi/ftfc t m^-t s 7 r - (omm * *t fc „ 

X? »J --y^(Tofco Smith h>(Dj3-& (G. P. Smith Method in 
Enzymology Vol. 217 p228-25 7(1 9 93),7^f; v ?zf 

vx) izm^mmLtz&y T-v (4x1 o 9 h"y^>/7^;u/4 0 # 1 ) 

^9 6fx;bEL I S k~f\y— \- (££^-^5^ K fC4°CTl 
ftta-FU TBSTWU 0.0 2%NaN 3 ^ 1%BSA^ 
5 OmM HJx-HC K pH7. 5. 150mMNaCl ^17i;l/i 
fc!)10 0/£ IJjQX.* S&T'2B$FBl7o- y ? L/c e :®yi/-h^TBS 
TTftfrgU t7-)XCTLA-4€/ * d— (2 0 0 ng/m 

1 /911W 1 0 0 0 1 ) ^saitmfi-c 1 B*iBSJ6*#fc. tbs T-e&tft 

SU TBST2 5 OfelZTftmLtiTJly* »; 7 *X;?7 7 — ir^fSIOta^A 
X* - I gGftf* C-tf-T ^ «y K * >J 7*^-7) mt'lTOfts 
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*GK) 4 0 5 nmC*>^-5R3tS*a93£Lfco ^©*£3I. 

2 lfflHtETtfc (02) o 

%MMA : /<>->/$ftfc7 7-y^o->C#AW K©7 i;i 
Efll©8H6 

ft (G. P. Smith, Method in Enzymology, Vol. 2 1 7. p 2 2 8~2 
5 7(1 9 9 3). 7Af;7^1/X) Kft ^ TEUX U EyiJ£©E7iJ# 
^2(C^f £fifcDNA£7*5>f LT, Applied B iosystemstt© 3 
7 3 A - 3 6 S DNA ->-*x>ir-£^TM£gE?iJ©^ffr£fTo 
fc 0 coy^-f v-{iEyij&©E?ij##i i:*L/:7 = y$E?U©3 7# 
©Pro^t»41#©As n©ft«na*l&-r<5t>©T*So &Kt£SE?iJ 
©«¥*r©*i^ :ft^©7 7 -^^n->o % E?iJ^©E?iJ#^ 1 ic^-r 
plll* >/n°^©2 2#g©A 1 a£23#i©G 1 y ©R8fc££ftS7 S 
;»E?iJ*f— 7«\ E3WI 3fr£8 K*1"6«&©7 ^ y ^E?iJlC:ft 
S$ti5C<k3&<StS$nfco C*l£©7^ / ^E?iJ£CTL A- 4 ©7 i 

(E7UM3) s F2 (E?iJ#-f 4) , F3 (E?0#-t5) , F 
4 (E*J#^'6) s F5 (EyiJS^7) RCKF 6 (E?"J#^8) iUK 
T0«Wr*fir-9fc o 
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mi 

F 1 : Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 
F 2 : Gly Phe Val Cys Ser Gly lie Phe Ala Val Gly Val Gly Arg Cys 
F 3 : Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 
F 4 : His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 
F 5 : Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
F 6 : Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 

4^y ^D-^;^^{$(I^-r^^^•5^cot^T0^tt^^T^^o #it 

&<DWitHmmm 3 IZTjiLtz EL I S A&KcfcOa-^Co Htt=i >hn- 
)Vt LTfct-^XCTL A-4^7 ? u-i-j\,fcfotm b74 V 9 4 7°T* 
&S£t-777XD 2 (7 T - ^ t>^x3) fciO'^A 

^©m> f 2 mmzmmi-z 7 7 - v t f 6 mmzmm-tz? r-w 
f 4mmuF DW.wzmmt%&7T-vtt® < & c 

*:<, ttZs F3E^^^-ra7r-v?li$«a>{Ci§<SJSL^ (123) o 
tefc, C©F 2E?'J£3§Sl-f £7 7 -v'^^-rS^SiS^ Escherichia 
coli F2 [FERM BP-6 0 0 9] t LT N F 6 K?iJ£?g 3t"r 

£7 Escherichia coli F6 [FERM BP 

-6 0 10] tLT, 1 9 9 73M/U4B (^fEB ; 1997^73 
4Bi:^*nrai^IP-l 6 1 9 2^fcct^P- 1 6 19 3^ 
ct<9 7-^x h^irSo'<^it^«) CiiSHm^ims^^X 
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¥XM&WM£.m (K*mo<«m«lTBlS3^ (ifl{!#^3 0 5) ) 

CTL A- 45H l ©* : &p-7'£ LT N CTLA-4^i» 

HS*KtiBalb/cv<5X (6il#) (184E) . 7 r --^(i 

Smith £>©:&& (G. P. S math. Method in Enzymology, Vol. 2 17. 
P228-257C1993X TAfi^^UX) KftoTflfSJ Ufc„ 

«7^7$ vtLxmfeu f>'*i?mmx*&LtLo 

c^/j:t^7 T -^*(* (W. T.)^10^g(2 0 0^ l/PBS)«rt&-$ 
U/c 0 3»4 4illBtllC«?^XJ:»)«ttCfi£oT»KIDIS*«lilU -© 

»Mama^9 e^x^/i/f na^x^fco 1.5x10 s 

«#&u fs^L/cw. T.©7r-^fc«tu t F i~f 6® w.n% mm t 

Z>7 r- Vtt&m&O. 015*S5/z g/m 1 K&Scfc^trlrax.. It 2 
0 0 jt£ 1 (1 0%FCS£^ii"RPMI 1 6 4 Oigiffi) £ U §1f>7 

*-r»v 3BP B 13 7°C. D%C0 2 <D$kftxtmt:nitz o £g|*718 
B#Fe^BUtc [ 3 H] =f- %. >j y (0. 5//Ci/well) X'<Jlx?<Jl%rr\<\ -t?;U/N 
-<x^-T'$fflBS^lH]iRL. [ 3 H3 f"^ S>>©Bt 9 
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mm\t. Fis F3. F4. f 5mm&&m*z7 T- ! J*mz.tzmt. 

fcJ:iy : F6i£?iJ^^31-r^7 7 -v^SDx.^^{i > W. T. 7 7 — •s%lJQZ. 
-i^bF2S.D f F 61£^J^^^-r87T-^i:iiT|fflSa©i5tll!|#Mfi t 3^ 
F2RtKF6E^J^Wr€.7r-v : ©^7xCD8 0^©^^ 

77-^OCTLA-4©H:^-t*57 I 77CD8 0i:Stng^ 

tt^SttOMJiEL I SAMl^.o F2fcckO ; F6Se^J^^^-9- 
^7-^ (4xl 0 9 fUW7x;i//4 0 0 1 ) £9 67^;UEL I 

SAyu- h (as^-?-?-* k m^) K4°c-ciBfe-e=i- fu 1% 

BSA££&5 OmM h 'JX-HC K pH7.5^ 150 mM NaCl 
(TBS) t!iT2^n^U. d©7°b- N£TB S T« 
8L PBSTft|?Lfc777CD80- I g£200ngfr£1 0 00n 
g/3 5^1S0X.. mfiTll$IIBKl6 TBSTTftS^ TBS 

T'l 0 OfSKS&ffiLfcTVl'a U 7 * 7—&Mt$i<DijLt h I gGJ/Lft 

(If 4 > y K £ 'J 7 *;U^7) SrSfiT 1 ifcfrSU SSJT* 
4p--Fo7x-;HJ >&-)- h U 7 AA7KfQ^*JDX.!RjtS 4 0 5 n m 

o-i gic»K&^fl«ic^i-*c<t3&<iis$nfc (as) o 

fti::©F27 7 -^©CD80-I g^©*i£©#Stt£<£-£/c#>K N 
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F 21£?iJ£f§§a-f £7 7-->'£3- h L/c7°U- h Kfl UT^7 X C D 8 
O-Ig. 7-7XCTLA-4-1 t M gG rfcllJfe^J 
IC&^ti^&ll'&^TEL I S A/£Kd:<3&ft£nr-p/c 0 ^©*SH. F2 
E?'J£f§gt-f 3 7 7 -^li^"7 7.CD8 0- I g©<^4#MWlcSf&-r^c 
<t#5tEST'£/;: (06) 0 

IOf5flJ8 : F 2m\\Z%m?Z7 r- : J<Dt h C D 8 0 - I g t<D&&& 

nmmixitF 27 7 --/^-)xcd8 o- i g£#M6<jc:£&-r3 

Ci^-^U^^, ZOF 2E.m%mmtZ>7 r- Vi!)<t h C D 8 0 

T&rtU/Co t hCD8 0- I g<Dmmzhtz-?Tl%, Linsleyt>GD7?a 
(J. Exp. Med. Vol. 173. p721-730(199D) rj-,T, 
t hCD8 O^aBflS^-HV-Octt hlg Cr 1 ffl&tvm&i&fc^tkM 

DEAE-f+x h5 >?££flHNTC0 S 7 Ifflfl&Kilfe^AgL £ 
17 2W©±?|J:i5 7 , Df^yA-tr77D-x (7 r ;U i/Ttt) £ 
ffl^Th h CD 8 0 - I g^fflSbfCo CCJ^KLTflSSlL^h bCD 
8 0-1 g£fflt> N F 2m\}*:%$ltZ>7 7-/©t hCD80-I g-\ 
-77XCTLA-4-I g&tf t h I gGZm&ttmt L 
Tia-i/c<!:c:6. H7il^-r F 2 m^^th 7 r - -7^ 7 7 

X C D 8 0 — I g<h|E)fiKt h C D 8 0 - I g<t#MftKM&-f £;:<>: ^ 
itiS£ft£ 0 C©^mii. F2E?iJ£2g§l-rS7r--7li N t hOMS 

^g»J9 : *I9PD >/^-Aftg-?7;UC*f-r£F 2£tfF 6 K?ij£^3I-<i- 

* 7 r - 7 © -Ymumm mm®, 
mm 6 t f 2 a f 6 w.n*3mt s & 7 7 - 7 a< Tm^jB$ij^g 
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*>'<**ffll\ in vitro©rft#J$TliC©7 7 --7? W^CF 2& 
*MiF6E?iJj&<3&3aLrt:t>©£ffl^fco otO^WI6T'li. CtMiL 
T77-^^>^R*ffll\ -&$ij&©f£l^ C©ifclS<!:F2*<5lM* 

F6E?ij*<i^i;ti^±tc??tt-r5ttaiT*ff*>nfco ^-t\ «tot,n 

«J©ttraSt«i:tT, 7t-*«!:I*£<££31jiII (*g9FU 7^-A) % 
ffltr\ UT, Ml) Vf--A£F2**t*liF6E?iJ*fS!I"r 

Balb/cv7XKftLTH!P'J 7>-A£l 0//g (100//1/7 
d-<> h^i7y a A>KF I A)) £T£HL/c 0 

li - <DffKfBft£Ma!& 9 6 fx;l/*^ + -^u- Mr 1 «)x;^fc») 
1.5xio 5 iBSa(i^a U §-9- y^JUzmW "J 7'^- A£ 3 ;u g/m 1 
T«DU F2RU f F6E?»J*IIS-9 u *7r-y*^Jn-r*l^»3* (§7 7 
-^OgftlilU/rg/ml) . »9PU Vf— ASinilnl^ lBfiU 2 
B^©3ii*3ir^L/io KttSMRtLT* W.T.77 - iS&v&tiD Ltz 0 

F 2 RO'F 6E?iJ£?S3i1-3 7 7 - 5>tt, T*BiS©ffiIS#Sttttii5il*!l» 

Hflfefll 1 0 : T«ISlt51»l»iStt»cfctf 5F 2 5. OF 6E?iJ£IS3IiJ-S& 
7 7--7©l^-b77-#M& 
F2&O f F6E9iJ*HS , rs§7T-^«x iWJ5i:^ti^i:, ft 
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v>xCTLA-4^y 9 v-i- ^©9 t>F 2E?'J£?£ 
8t57 7 -^ 3SM5«7fcjjvr J:?i:7-7XCD8 0- I g£<t$gifl 

»SB^*#7r-^©TIIBiaJt«l»l*iSttlcS*-r*s CD80-U, C 
D8 6- I g©f>#£i&iJ£U* 0 
Balb/c-^xtcftLTMU V'^-A£5 0/igU 00il/PBS)I 

c©Sf)S»ig^9 6«>i^*;l/f- + -yi/- M:i.5x 
1 OMffll&KftSU §1f>y;HrlllPU yf-A3// g/m 1 £F2£>3 
WiF 6E3»J£S83BUTl*5 7 r- '^(1 u g/m 1 )t CD8 0 - I g* 
12 C D 8 6 - I gifcttUfcttSmtUTh h- Ig*0frt»l ju g/m 1 
T^flo U ^J&tfiJ 6 T^-i/c^fCSto TTHBISitaWakgtt^H^fco 
B 9 i ^ i: F 2E?^lgSt^ 7 7 - ^ li, CD8 0 

- Igff«ETTtt*U<T«liaiWlM»gtt*<lfl*$^ CD 8 6 - I g# 
STT'li, CD8 0-I g©^CD4 0%SSOHS^a6t»tl^o Mak 

J:* CTLA-4it£?£/ >y*79 h L/c^O *T(4T 

(Science Vol. 2 7 0.p9 8 5(1 9 9 5)). C T L A - 4 9tWTm 

i&®%mt*mffl?zm&*GLx^zz£*<7rsm$tiTi,^o Mak^© 

8 0^MiCD86£CTLA-4©«£flUBKg*Lfc*§£ N Tfffljait 

- S>*< % C T L A - 4 £?©T*Bi&©i§t£fl:K:**-r *ft©fl-ffl L/c 



25 



WO 98/46739 PCT/JP97/02540 

Oic^-f <fc?tcCD 8 0- I g&3tN(iCD8 6- I g LT < 

T^wmmmmmmm^tt-f. f 6 se^j^^-t s 7 y - d n .=> 
mmm±: bsjfmkh (hbsa S ) M7-)xw^f2i 

fcliF6ieyiJ«:flS-r5 7T-^©fiiHB s Agin:(*g^Ji3tStt 
^JfS0>J9{ifc^Ts F2£^l*F6E$ r "j£ig§E-f <57t--:^ HIP U 

F 2 * IS F 6 E?iJ £fg5E"f 57r-y f-3tf LT ©fffl 

(HBsAg) £ffl^T&ft£firofc 0 
tt\ Balb/c^7x (4E/li¥) i:«Lt, TOMiHBs 
Ag (yHBsAg ; (W)lt^RiIiftI^3r) ^lOtfg (10 0// 
1/PBS) ©* x *fcttyHBsAgiifei:F2*fc(4F6E?iJ*56 
m7r-^ (lOjug/100^1) ZM&ft&$Ltz 0 ZbiZVl® 
ftfii9 15B»i: % I^Dffl*^*)*©* >7\rt/*KErtft5Lfc 0 ^0 
£8EJ:0 3fflffl&&v'7Xj:»?#jfo*m\ ll[li*PBST5 0^ 2 0 
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Ofg. 8 0 0fi^U:i, ttHB s A gfcM£*--tf-yE I A + >y h 

<!: LTffl^Tfi-ofco -Er©£lk 011 K^-f «fc 9 K> HBs 
ftfiLfcS^LfciSHB s AgJSM*l tUfca^ F2£fcl*F6 
E^iIt^7 7 --/i*i:yHB s Ag£ftgU/ci¥li N 

Hn^OttHB s A gi/iMli**i**ft.l 7.9*J«fcy t 11.9-C*»). 
izMfritio c©iiiSm«k(K F2£fcl*F6i£?i]£fS3t-f £7 7 -WT 
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e n & 

w.tm^ : 1 

E?|J©:5£ : 4 3 2 

m®& : i *m 

/<^f'J*7r-y (fd-tet) 

Val Lys Lys Leu Leu Phe Ala lie Pro Leu Val Val Pro Phe Tyr Ser 
5 10 15 

His Ser Ala Asp Gly Ala Gly Ala .Ala Gly Ala Glu Thr Val Glu Ser 
20 25 30 

Cys Leu Ala Lys Pro His Thr Glu Asn Ser Phe Thr Asn Val Trp Lys 
35 40 45 

Asp Asp Lys Thr Leu Asp Arg Tyr Ala Asn Tyr Glu Gly Cys Leu Trp 
50 55 60 

Asn Ala Thr Gly Val Val Val Cys Thr Gly Asp Glu Thr Gin Cys Tyr 
65 70 75 80 
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Gly Thr Trp Val Pro lie Gly Leu Ala He Pro Glu Asn Glu Gly Gly 
85 90 95 

Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly 
100 105 110 

Thr Lys Pro Pro Glu Tyr Gly Asp Thr Pro lie Pro Gly Tyr Thr Tyr 
115 120 125 

He Asn Pro Leu Asp Gly Thr Tyr Pro Pro Gly Thr Glu Gin Asn Pro 
130 135 140 

Ala Asn Pro Asn Pro Ser Leu Glu Glu Ser Gin Pro Leu Asn Thr Phe 
145 150 155 160 

Met Phe Gin Asn Asn Arg Phe Arg Asn Arg Gin Gly Ala Leu Thr Val 
165 170 175 

Tyr Thr Gly Thr Val Thr Gin Gly Thr Asp Pro Val Lys Thr Tyr Tyr 
180 185 190 

Gin Tyr Thr Pro Val Ser Ser Lys Ala Met Tyr Asp Ala Tyr Trp Asn 
195 200 205 
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Gly Lys Phe Arg Asp Cys Ala Phe His Ser Gly Phe Asn Glu Asp Pro 

210 215 220 

Phe Val Cys Glu Tyr Gin Gly Gin Ser Ser Asp Leu Pro Gin Pro Pro 

225 230 235 240 

Val Asn Ala Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Glu 

245 250 255 

Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly 

260 265 270 

Gly Gly Ser Gly Gly Gly Ser Gly Ser Gly Asp Phe Asp Tyr Glu Lys 

275 280 285 

Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn Ala Asp Glu Asn 

290 295 300 

Ala Leu Gin Ser Asp Ala Lys Gly Lys Leu Asp Ser Val Ala Thr Asp 

305 310 315 320 

Tyr Gly Ala Ala He Asp Gly Phe He Gly Asp Val Ser Gly Leu Ala 

325 330 335 
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Asn Cly Asn Gly Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser Gin Met 
340 345 350 

Ala Gin Val Gly Asp Gly Asp Asn Ser Pro Leu Met Asn Asn Phe Arg 
355 360 365 

Gin Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu Cys Arg Pro Tyr Val 
370 375 380 

Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser He Asp Cys Asp Lys lie 
385 390 395 400 

Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe 
405 410 415 

Met Tyr Val Phe Ser Thr Phe Ala Asn He Leu Arg Asn Lys Glu Ser 
420 425 430 
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mm^ ■. 2 

K?iJ©g£ : 1 8 

wzmom ■. » 

m<D$L : 1 
^ov- : M# 

mnomm mom® (&$dna> 

TGAATTTTCT GTATGAGG 18 

EMOT : 3 
E?"JO££ : 1 5 
mnom : 7 i JW 
«©» : 1 *il 

uny- : mmwi 
e*j 

Gly Leu His Ser Arg Cys His lie Gly Arg Asp Cys Ser Ser Ala 
15 10 15 

: 4 

1S?|J©^$ : 1 5 

le^ijoM : 7 s y $e 

8t©& : 1 MM 

^d^- : mm 
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mm 

Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 
1 5 10 15 

mmm^ ■. 5 

E?lJ©££ : 1 5 

w.nom .7i;m 

mom ■■ 1*11 

Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 
15 10 15 

E?iJS^ : 6 
ie?'J©££ : 1 5 

mom : 1 *« 

h#ni;- : MR 

His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 
15 10 15 
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E*J« : 7 

: 1 5 

E,nom : 7 i J m. 
mom. ■. i 

eyij©aa : ftfe©^?- k (Ai^f- k) 

Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
15 10 15 

: 8 

W.m®M:£ : 1 5 
mO%< : 1 

E?iJ©fflg : ftfe©^"/?- K (AX^7°f- K) 
E?iJ 

Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 
15 10 15 
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IS * © $E BB 



^mmz «t i9 mm s n § ^ rnggi i ismofeg^j©^? 0 

ffiH4 (CTLA-4) £K*/ ^D-7-M(ifl!*<RCTLA- 

4. ^IS[fflftbW»->^^©fKii{CB94-tS^36<CD2 8T&0. S 
^D-^-A/tfi(**<$iCD2 8^^ ^n-^A-ffiflrC*** M#31 

£ fc I* 2 KIBtt©ftaE#]«l#? 0 

5. 3Wffiy^;KZ)feIi;^t^f^CD 8 0T*0, 3 

* tz It 2. K§5i&©ftg#J3P#?o 

6. %mffimmisyi-j\<<z)&mzM5.?zft=?i)<cD8 6t&?k s 

7. 2i©i/Xf^> (Cy s) ££»£WU IgyXf-f >££SI1C 
y s - Cy s;£££^j&LTfc*K MKCy s - Cy sfiteHC^tt 
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